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Amendment to the Claims: 



This listing of claims will replace a]] prior versions, and listings, of claims in the application: 
Ljgtfag of Claims: 

Claim 1 . (currently amended) A method for using a heat treatment atmosphere cocatalyst in an apparatus 
comprising heat treatment equipment or heat treatment-gas producing equipment having an atmosphere, the 
method comprising: 

dissolving or dispersing the cocatalyst into a heat treatment atmosphere material to produce a 
combination , the cocatalyst existing in the form of a gas phase or a very fme dispersion in the heat treatment 
atmosphere material; and 

diffusing tho oooatalys* said combination into the atmosphere of the heat treatment equipment or heat 
treatment gas-producing equipment 

Claim 2. (previously presented) The method of claim 1 wherein the cocatalyst is diffused directly into the 
heat treatment atmosphere material in the form of a gas phase or a very fme dispersion, or the cocatalyst is 
dissolved or dispersed into a carrying agent to produce an admixture, and said admixture is fed into heat 
treatment equipment or heat treatment gas-producing equipment. 

Claim 3. (cancelled) A kind of heat treatment atmosphere cocatalyst. The characteristic consists in that the 
cocatalyst keep in the form of gas phase or finer dispersion (such as mote), and diffuse into atmosphere 
material or atmosphere in heat treatment equipment or heat treatment gas-producing equipment 

Claim 4. (cancelled) The heat treatment atmosphere cocatalyst according to claim 3. The characteristic 
consists in that the cocatalyst is dispersed directly into heat treatment atmosphere material or heat treatment 
atmosphere in the form of gas phase or finer dispersion, or the cocatalyst is dissolved or dispersed into a kind 
of or kinds of cany material, then they are fed into heat treatment atmosphere material together in heat 
treatment equipment or gas-producing equipment. 
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Claim 5. (withdrawn and currently amended) A cocatalyst for a heat treatment atmosphere material, the 
cocatalyst comprising one two. or more components selected from the group consisting of: 

a halogen element compound which takes 0,1-4% by weight in the heat treatment atmosphere 
material; 

a metal element compound which takes 0.0003-0.03% by weight in the heat treatment atmosphere 

material; and . 

a nitrogen compound which takes 1-10% by weight in the heat treatment atmosphere material; 

wherein said metal element compound is one or more than one compound selected from the group 
consisting of cobalt naphthenate, manganese naphthenate, nickel nitrate, manganese nitrate, ferrocene, and 
ferrocene ramification; 

wherein said halogen element compound is one or more than one compound selected from the group 
consisting of chlorobenzene, trichlorobenzene, chlorotoluene, nitrochlorobenzene, trichloroethylene, 
ribromomethane, iodine, iodinated oil, iodoraethane, freone, and tetrafluoroethylene; 

wherein said nitrogen compound is one or more than one compound selected from the group 
consisting of p-amino-azobenzene hydrochloride, nitrobenzene, toluenediisocyanate, nitrochlorobenzene, 
trinitrobenzene, melamine, tricyanic acid, dicyandiamide, guanidine nitrate, cyclotrimethylenetrinitramine, 
pyridine, pyrazol, and pyraze; and 

wherein said cocatalyst is capable of being maintained 3n the form of a gas phase or a very fine 
dispersion in the heat treatment atmosphere material. 

Claim 6. (withdrawn) The heat treatment atmosphere cocatalyst according to claim 5, further comprising: 
a rare earth compound comprising lanthanum or cerium which takes 0. 1-3% by weight in the heat 

treatment atmosphere material ; 

wherein said rare earth compound is selected from the group consisting of cerium naphthenate, 

lanthanum naphthenate, cerium nitrate, e lanthanum nitrate, lanthanum chloride, cerium chloride, lanthanum 

fluoride, and cerium fluoride. 

Claim 7. (currently amended) A method for atmosphere heat treatment of a metal material, said method 
comprising: 

heat treating the metal material in a heat treatment atmosphere with a cocatalyst or an active heat 
treatment atmosphere produced by said cocatalyst 

wherein said cocatalyst is diffused into said heat treatment atmosphere in the form of a gas phase or a 
very fine dispersion, and releases a substance that activates the heat treatment atmosphere. 

j 
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Claim 8. (cancelled) The kind of method of atmosphere beat treatment according to claim 7. The characteristic 
consists in the cocatalyst being dispersed directly into heat treatment atmosphere material or heat treatment 
atmosphere in the form of gas phase or finer dispersion. Or said cocatalyst said being dissolved or dispersed 
into a kind of or kinds of heat treatment atmosphere material as carry material, and fed into heat treatment gas- 
producing equipment or heat treatment equipment with carry material together. 

Claim 9. (cancelled) The kind of method of atmosphere heat treatment in claim 7, The characteristic consists 
in how to use the cocatalyst in claim 5 or 6. 

Claim 10. (cancelled) The method of atmosphere heat treatment in claim7D9, The characteristic consist in 
using the cocatalyst, carburizing or carbonitrding can be processed in a higher obviously carbon potential, 
optimal selection^. 25, better optimal selection^. 15, or in lower obviously temperature, or in short obviously 
time than without said cocatalyst. 

Claim 1 h (cancelled) A kind of metal material heat treatment atmosphere. Wherein the atmosphere includes a 
kind of material cocatalyst which is diffused into said atmosphere in the form of gas phase or finer dispersion 
and release a kind of material which play a part catalysis and activation to said atmosphere in heat treatment 
gas-producing equipment or heat treatment equipment. Said cocatalyst is selected from the cocatalyst in claim3 
or 4, 

Claim 12. (cancelled) A kind of method raising carbon potential and/or depressing the produce of carbon soot, 
or lowering process temperature in the atmosphere heat treatment of metal material. The characteristic consist 
in adding the cocatalyst in claira3-6 into heat treatment atmosphere or heat treatment atmosphere material. 

13. (withdrawn) The cocatalyst of claim 5 wherein the cocatalyst comprises at least one component selected 
from the group consisting of: 

a halogen element compound which takes 0,1-1% by weight in the heat treatment atmosphere 
material; 

a metal element compound which takes 0.0003-0.0 15% by weight in the heat treatment atmosphere 
material; and 

a nitrogen compound which takes 1-2% by weight in the heat treatment atmosphere material. 

Claim 14. (withdrawn) The cocatalyst of claim 5 wherein: 

said metal element compound is at least one compound selected from the group consisting of: 
ferrocene, and ferrocene ramification; 
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nitrate, and cyclotrimethylenetrWtratnme. 

torn the group conn** <« ^ to to heM ml aimcphete; 

a metal element compound which taxes u.w« 
an d , . , n0/ w weittht in the heat treatment atmosphere; 

ranifi ""°" ; ■ . n » ,,„. ccmpouad selected from the group consijtiitg 

andpyraze;and f nr m of a eas phase or a very fine dispersion in the 

wherein said cocatalyst Is capable of ex.stmg.rn the form of a gas phas 

heat treatment atmosphere. 

combining the composition of matter oi 

■ , A method for heating treating a metal, said method comprising: 

Claim 17. (previously presented) A method for hi* ^ heat treatment 

exposing the metal to the composition of matter of claim 15 m an w 
equipment under conditions that are operative to achieve heat treatment. 

4 a, a mP ,w for making a heat treatment atmosphere, said method comprising: 
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dispersing the canyw&ascftt combinaticwfiiv aheattreaime^ atmosphere mtenal 



Claim 19. (currently amended) A method for heating treating a metal said method comprising: 

exposing the metal to fee a cocatalyst ef olaim 5 in an apparatus comprising heat treatment equipment 

containing heat treatment atmosphere materia) under conditions that are operative to achieve heat treatment; 
§ ajd cocatalyst comprising two or more components s e lected from the group co n*i.?t,n g »f 

a hajpgen element compound which take 3 0. 1-4% bv wei„hf in t h e heat treatment aSa osebag 

material: 

a metal element compound wnich takes Q.onn vn 9 3% bv weight ?n the heat treatmpnt 
atmosphere material: an d 

a nitrogen , compound whichfakes 1-10% hv wei g ht in th* fasg j treatment atmngph™, 

material: 

w ji erein sajd metal element cpmpour d is one or mc T e t han one compoun d selected from ty r ™ T 



consisting of cobalt paphthenatc, manganese i tanhthenate. ni ckel nitrate, manganese nitrate, ferrocene, and 
ferrocene ramification; 

wherein said halogen element comppUd is on e or mor e t han one comno„nrf selected fmm ih» ^ r 



consisting of chlorobenzene, trichlorohenrenr chlomtnlnen* nitm c hlorobenrens. Jr ichlorocthvi^ 



ribromomethane, iodine, iodinated oil, iodome thane, freone. and tetraf^uoroethvlene 



wherein said njtrosen pompoimH is one or more than one compound selected from the P r ""p 



co nsisting , of p-amino-awberaene hydrochloride, nitrobenzene, tnl u enediisocvanate, nitrochlorobenTgne, 



I ' ' 1 vwyu^i^ 

trirutrpbenzene, rnelarnine, tncyanjc acid djcyandiamide. guani d ine nitrate. cY cf otrimethvlenetrinff^m^ 
pyridine, p vrazol and pvraze: and 

wherem $atd cocatalyst is capable of 1 sing maintaine d in a gas phasa or as a very fine dispersion fa 



said heat treatment atm osphere material . 

Claim 20. (currently amended) A method for 

exposing the metal to the a heat treatrrjent 
treatment equipment that contains a heat treatn _ent 
achieve heat treatment: 



a halogen element compound 
atmogpftere material; 



atmosphere material, and 



heating treating a metal, said method comprising: 

cocatalyst of claim 6 in an apparatus comprising heat 
atrnosphere rnatqrjgl under conditions that are operative to 



sa jd heat treatment cocatalygt compri* rig two or more com p onents selected from the group cop^tinp 



vhich takes 014% bv weight in said heat Wrn*nt 



a meta] element compound wr ich takes 0 .0003-0.03% by weig ht heat treatment 
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a nitrofcen compound which takes \A 0 % hv weight m said heat treatment atmosp here 

material: 

wherein said metal element compound is one or more than one compound selected from the ^roup 
consisting of cobalt naphthenate. manganese nap hthenate. nickel nitrate, manganese nitrate, ferrocene^ and 
ferrocene ramification: 

wherein, s aid halogen element compound is one or more than one compound selected from the group 
consisting of chlorobenzene, trichlorobenzene, chlorotoluene. nitrochlorobenzene. trichloroethvlen e, 
ribromomethane, iodine, iodmaiedoil. iodomethane, freone. and tetrafluoroethvlene: 

wherein said nitrogen compound is one or more than one compound selected from the p roup 
consisting of p-amino-azobenzene hydrochloride, nitro benzene, toluenediisocvanate. rutrochlorofr enzene. 
^nitrobenzene, melamine, tricyanic acid, dicyandiamide, guanidine nitrate, crc lotrimethvlenetrinitramine. 
pyridine, bvrazol. and pvraze: and 

said heat treatment cocatalvst further comprises: 

a rare earth compoun d comprising lanthanum n r cerium which takes 0.1-3% bv weight in the 
heat treatment atmosphere material: 

wherein said rare earth compound is selected from the group consisting of cerium naphthenate., 
lanthanum nanhthenate. cerium nitrate, e lanthanum nitrate, lanthanum chloride, c erium chloride, lanthanum 
fluoride, and cerium fluoride: and 

wherein said heat treatment cocatalvst is capable of being maintained in a gas phase or a s a very fine 
dispersion in said heat treatment atmosphere material. 
• 

Claim 21 (new): The method of claim 7 wherein said heat treating step is carried out in heat treatment 
equipment having heat treatment gas-producing equipment and said cocatalyst is dissolved or dispersed into a 
carrying agent to produce a combination and said combination is fed into said heat treatment gas-producing 
equipment or heat treatment equipment. 

Claim 22. (new) The method of claim 7 wherein said cocatalyst is the cocatalyst of claim 5. 

Claim 23. (new) The method of claim 7 further comprising: 

carburizing or carbonitriding said metal material at a carbon potential, expressed in percent units, that 
is about 0.15 percent units to about 0.25 percent units higher than would be used in the absence of said 
cocatalyst. 
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